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(21) 4836184/03 

(22) 07.06.90 
(46)23.04.93. 6kwi.NM5 

(72) A.C.Hep6ftamcnfl. A.B.<Dommm. A.B.Axm3- 
Aees m (D.C.MyxaMeTrapHnoB 

(56) naTeMT CUJA Ns 3191677, u. 166-14. 
ony6/iHK. 1965. 

ABTOpCKOe CBMABTCJlbCTBO CCCP 

ISfc 1254137, K7i. E 21 B 29/10. 1982. 

(54) CHOCOB PEMOHTA OBCAflHblX K0- 

flOHH 

(57) !4cno/ib30BaHMe: pbmoht ysacTKoe c o^a- 
raMti paapyuieHMA m Ae<t>e>craMw b cTeHKax 06- 

CdAHbtX KO/IOHH. CyiUHOCTb M306pCTeHMJT 

noA6np3K)T uMnMHAPMHecKMA naTpy6ox pac- 
seTHoro nepMMBTpa. jwwhs KOTbporo 6o/ibtue 



BMyTpeHHero AwaMBTpa 2 peMOHTMpyeMoro 
ynacTKa o6caAHOfl ko/iohmm, a A^MHa naTpy6- 
Ka 6onbiue ahmhw MHTepBana noBpexwHMa. 
npow3BOA«T nonepBMHyio AB<t>opMauHK> nat- 
py6xa no ecePi A""He AO noirepM ycTofiHMBO- 
ctvi, <t>MKcaumo ero b 3tom nono*eHnn. cnycx 
b CKBaxcuHy m ycTaHOBicy b 30He noBpexcAe- 
hma nyTeM <J>niccaTOpoB. npw 3tom MaTepwan 
naTpyfexa Bw6npa»0T no MOAynio ynpyroc™ - 
E. KOTopwtf onpeAe/inioT M3 cooTHOuiemia: 

1 4 P 

E» — ,M \ . % rAe P - KOHTarrHoe Aas/ieHMe 
(h/R) 1V * 

naTpy6xa Ha ere h km o6caAH0A kotiohhu: h - 
ToniuwHa CTBHicM naTpy6ica; R - paAwyc BHyr- 

peHHeA CTeMKM OfcdAHOfl KO/fOHHU. 4 Mil. 
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M3o6peTeHwe othocmtch k TexHOnorwM 6uTb Mcno/ib30saH3 BucoKOKaMecTBeHHaa 3a- 

peMOMTHMX pa6oT e He<J>feAo6biBaiomcrt npo- Ka/ieHH3« CTanb. CTeK*on/i3CTMK m Apynae Ma- 

Muuj/ieHHOCTM. a MMenMO, k cnoco6aM nwKBM- TepManu, x3paKTepM3yioiUMe TeM, mto 

AauMM ysacTKOB c onaraMM pa3pyuieHM» m H3npH*eHM«, B03 hm tea joluh e b mux noc/ie no- 

Ae<t>eKTaMM b CTemcax o6c3AHUx koaohh. 5 xcpw ycTOMMMBocTM. He npeBuwaiOT npeAenoe 

Ue/ib M3o6peTCMMR - noBwuieHwe 3<t«t>eK- TexyMCCTM Aannux MaTepwa/iOB. T.e. coot- 

tmbhoctm peMOHTMbix pa6oT ii o6ecneMeHMe BCTCTByiOT ynpyrwM A6<t>opMauMHM stmx M3Te- 

paBHOMepHoro npMxcaTMa naTpy6xa no Been pna/ioa. 

ero MHHe k o6c3ahom ko/iohkb npn ynpome- 3aTeM npoM3BOA*T nonepenHyio Ae<t>op- 

hmm npouecca ycTanoBKM naTpy6xa aa cveT 10 msumio naTpy6xa no scefi A*MHe ao noTepvi 

MCKMOHeHM* AOnO/lHMTe/lbHOrO B03AeACTBMfl yCTOHMMBOCTM M 4>MKCailMtO ero B 3TOM cocto- 

H3 Nero. bhmm. fiji* 3Toro naipy6ox 1 noAaroT Ha bxoa 

Ha $Mr. 1 H3o6paxceHo ycTpbAcTBb Ann onpaBxw 2 npoT«rnBaioiuero ycTpowcTBa c 

npMBeAeHiw naTpy6ka 8 cocto»hm6 noiepw npeABapMTenbHO.BwiioMeHHbiM ABuraTe/ieM 6. 

ycTOftMHBocTM* Ha <J>mi\ 2 - C6M&HH6 A-A Ha $mt. 15 nepeAaiomnM BpameHMe Ha poiiwcM 4 c no- 

1; Ha 4>Mr. 3 - ceMemie S-B Ha 4>mt. 1; Ha <J>wr. ; Hotubto MexBHHHecxoro npnBOAa 5. Po/imkm 4 

4-rnaTpy6ox,3a<|MiKCMpoBaHHbiftBCOCTOJiHWH 3axBaTbiaaioT naTpy6oK m npomrMBaiOT cro 

nOTepH yCTOMMMBOCTM. BHyTpb KOHMMecKoAonp3BKii2ycTpoftCTB3.no 

, YcTpowcTBO Ann npMBeAeHM* n3Tpy6K3 1 • Mepe abwkbhmh n3Tpy6xa BAO/ib BHyTpeHHeft 

e cocto«hm6 noTepw ycToftMMBOCTvi - npoTJirn- 20 noBfipxHOCTW nocTeneHHO yae/iMHMBaeTca pa- 

aaiomee ycTpoftCTBo - npeACTawweT co66A Ana/ibHaa Harpydka, AeMCTBytowaa Ha Hero co 

KOHtw&cKyto onpaBicy 2 c <J>opMoo6pa3y»omwM ctopohu on pa b km M^-aa yMeHbtueHM* ee Awa- 

crepKHeM 3 m po/iMK3MM 4, 3aKpenifeHHUMM MeTpa < M3BecTHo 1 HTOTOHKMeynpyrMeo6oiiOM- 

noAnMHeonp3BKM. P6/iMKM4cBfl3aHbiCMexa- km noA ACMCTBMeM paAMa/ibHOfi Harpy3KM 

HwsecKMM ppmboaom 5, spameHMe Ha koto pun 25 repatOT ycTOMMMBOCTb. nepexoA* k HOBOMy co- 

nepeAaeTCfl ABwraTe^eM 6. Tloaie npneeAe- cto*hmk> paBHOBecMfl c Bbinyic/iocTbK). 

HMII ndTpy6K3 B COCTORHMe nOTepM yCTOMMMBO' 06patUeHH0M K IjeHTpa/lbHOH OCM UMAMHAPa. 

ctm npM noMomM AaHHoro ycrpoftcTBd oh fl/w o6ecneHeHM« nepexofla naTpy6*a b co- 

4>MrcMpyeTC« e 3tom cocto*hmm nocpeAcrsoM ctoahmc noTepM ycTOMSMBOCTM c/iyx<MT 4>op- 

<J>MKcaTopoB 7. coeAMHeHHux Me)KAy co6qm 30 Moo^paayiomMM depxeHb 3. kotopum 

CTepxHHMM 8. ripMBQA 5 npeACTaB/ineT M3 ce- KOHueHTpwpyeT paAMd/ibHyto narpy3Ky Ha naT- 

6n 3y6*iaTyio nepeAasy c oahom BeAymen 9 m py6oK. TepmoiuMH y cto mmm b oct b. Aa/ibHefl- 

AByMn seAOMUMM ujecrepHjiMM 10. 11. BeAy- tuan npoTflxcxa naTpy6xa cBnaaHa c 

iuan ojecrrepHfl 9 ycraHOBiieHa Wa bwxoahom npoAO/DxaiotuMMCfi yeeAMM6HMeM pawanbKOM 

Ba/iy 12 ABMraTenfl 6; na sany 13 BepxHew 35 Harpiy3KMHnpMBOAMTKyBeiiiiMeHHioBunyKno- 

bbaomom uiecTepHM ycra hob/i ch Kpa.MHMM Bep~ ctm o6o/iomkm naTpy6xa. noTepneujeH ycTOM- 

xhmm po/imk 4, a Ha sany 14 HMXHeA BeAOMOM MMBOCTb. 8 pe3y/ibTaTe Mero pa3Mepu 

UjeCTepHM KpdMHMM HVUKHMM POAMK 4. POAMKM naTpyGxa 6yAyT COOT B eTCT BOBdTb TpaHCflOpT- 

4 (m BepxHMe, m hmxhhc) cB«3aHHwe npwBOA~ hum paaMepaM Ten. cnycKaeMwx b cxaa^KMHy. 

hum peMHeM 15. Po/imkm 4 % He cewaHHwe c 40 BMOMeHTAOCTMxeMManaTpy6KOMTp3Hcnop- 

BanaMM 13 m 14* BbinonHeHU ynpyroa^acm**-* thwx pa3Mepos oh npoTnrMBaeTC* k KOHuy 

HbtMM m/im. noAnpy)KMHenu b peaiyAbTdTe Mero onpaBKM 2 m H3 buxoao M3 nee cmrMBaeTCfl 

ohm oTcneKMBaioT Ae<t>opMauMio naTpy6xa. HecKOAbKMMM (^MKcaTopaMM 7 (cm. 4>mt. 4). ko- 

BoKOBue po/iMKM 4 sa Kpe n ji e h u b kohmhcckom Topue xcecnco cobamhriot mbxay co6om CTep- 
onpaBxe 2 c B03MO)»cHocTbio BpaiueHM«. Ohm 45 jkhamm 8. Tbkmm oGpasoM ocyiuecTBnsiOT 

He noAnpyxMHeHw m ycTaHOB/ienu coocho k onepaiiMK) ^mkcmpobbhmii naTpy6xa 1 bcocto- 

4>opMoo6pa3yiomeMy CTepxHio 3. rhmm noTepM yctommmboctm. 

Hociie aToro npoM3BOART ycrraHOBxy naT- 

Cnoco6 peMOHTa aaioiiOMaeTcn b oteAyio- py6xa e aone noBpexcABHMR o6c3ahom ko/ioh- 
u;eM. 50 hu. 

BHana/ie ocyiuecTB/iniOT noA&op naTpy6- Rnx 'sroro c noMotubio AepxaTe/ifl (na Mep- 

Ka pacMeTHoro nepwMeipa m ynpyrocrM. flaT- Texe He noxa3aH) najpyGox. 3a^MKCMpo&aH- 

Py60K 1 BUnO/IHflfOT B BMAe TOHKOCTeHHOrO HUM B COCTOflHMM nOTepM yCTOMMMBOCTH. 

KpyroBoro uM/iMHApa M3 MarepMa/ia o6/iaA3K>~ cnycKaiOT b CKaaxMHy m yCTanaB/iMBdioT na 
mero cbomctbom ynpyrocTM, npM4eM nepw- 55 ypoBHe ynacTKa noBpe)KAeHMn o6caAHOH ko- 

MeTp' UM/iMHApa 6onbiue BHyT pen Hero hohhu. CTnrMBaiomMe naTpy6oK 1 4>MKCaT0pbi 

nepMMeTpa peMOHTMpyeMOM o6c3ahom ko/ioh- 7 chmm3K>t. nepeMemsn bbgpx coeAMHflioiUHe 

hu, a AHHHa - 6o/ibiue MHTepaa/ia noapexcAe- mx cTepxcHM 8. sto npneoAMT k chrtmio psam- 

hmii o6cbahom ko/iohhu. B KanecTBe 3/ibHOM HarpysicM, A^MCTByiouieM Ha naxpy6oic. 

MaTepnand M3roTOBneHMR naTpy6xa mo xct PIo a acActbmcm vcm/imm b o6onoMKe. noTepaa- 
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tueft ycTOftHMBOCTb, naTpy6oic 1 B03BpamaeTC« 
b wcxoAMoe paBMOBecHoe cocTO«Mne. 

B CM/iy TOrO. MTO KCXOAHblM BHeUJHMM am- 

aMeTp naTpy6ica HecKO/ibxo 6onbiue BHyipeH- 
Hero AMaMeTpa o6caAHow ko/iohhw. naipy6oK 5 
n/iOTHO m paBHOMepHO npMKMMaeTCw ic o6caA- 
hom KO/iOMHe, nepeKpuB yMacTOK noepe*Ae- 

HHP. 

Gu/m npoBeAeHU na6opaTopHbie wcnuTa- 
hhb cnoco6a peMOKra oOcaAHwx ko/iohh h3 10 
MOAeAM o6caAHOft ko/iohhw c ue/ibio npo- 
sepKM ero pa6oTOcnoco6HOcm. MoAe/ib 06- 
caAMOft ko/iohhw npeACTaBnweT co6ofl 
TOUCTOCTeHHyio Tpy6y c BHyTpeHHMM AwaMeT- 
poM 80 mm, napaMeTpoM 251,2 mm m AAUHOft 15. 
500 mm. 

(laTpy6oK Bbino/iHeH M3 CTeKAonnacwica b 

BMAe TO H KOCTG H H O TO KpyrOBOrO UM/IMHAPa. 

TOfliUMHa CT6HKM KOToporo 0,3 mm, a nepMMeTp 
251.6 mm. 20 

B KaMecTBG npoTPruBaiomero ycTpoftcTBa 
ncno/ib30Ba/iacb KOHMMecKasi onpaeKa co 

BXOAHWM AMaMeTpOM 100 MM, BSIXOAHbIM - 70 

mm. aamhoA 600 mm c oahmm <|>opMoq6pa3yio- 
iumm crepxcneM BAQ/ib BHyTpeHHeft noBepxHO- 25 
ctm onpaBKM. npoTfl)KKa ocymecTB/iH/iacb 
A3B/ieMM6M Ha Topeu naTpy6xa. Ha BbixoAe M3 
npoTurviBatoiuero ycTpoftcTBa naTpy6pK MMen 
AHaMeTp 70 mm, npn*46M 4>opMOo6pa3yioiuwA 
CTepxeHb ywe He Kaca/ic* suBepHyTOft 060- 
iiOMKM naTpy6xa. w a T3K0M nonoweHMH narpy- 30 
6ok 6wn noc/ieAOBaie/ibHO CT»HyT AayMn 

<|)MKCaTOpaMM, COCAMHeHMblMW Me*Ay C060W 

AByMA cra/ibHbiMM crepxcHftMM. 

3aT6M naTpy6oic Cbi/r cnymen e MOAe/ib 
o6caAHOR KonoHHbi ao ypoBHfl 30HW noBpeac- 35 
AeHM« o6caAHOft ko/iohhw c noMotubio Aep*a~ 
ren*. nonepesHbie paaMepw KOToporo He 
npeBbtuia/iM 70 mm. 3aTeM crnirtiBaioiiuie <|>mk- 
caTopu CABwra/iM k BepxHeMy Topuy. naTpy6Ka 
33 CM6T ycwinfl. nepeAaaaeMoro Mepe3 crep*- 40 

HM. 

B MOMeHT CH«Tiw nocneAHero <|»iKcaTopa 
cbo6oahuA naTpy6ox no/iHOCTbio bocct3ho- 



BM/l CBOK) <t>OpMy, npMXCaBUJMCb K BHyTpeHHCM 

creHxe o6caAHOA ko/iohhm m nepeicpwB 30Hy 
noBpe)KA^Hnn. 

AHd/iomsHUM o6pa30M 6unu npoBeAeHw 
vicnbiTdHMR b ycflOBwax no/iHoro 3ano/iHeHna 

MOAe/1M 06CdAH0A KO/lOHHbl BOAOW. 

/1a6opaTopHue AaHHbie noATaepAHiw pa- 
6oTOcnoco6HOCTb AaHHoro cnoco6a peMOHT3 
o6caAHbix ko/iohh. riaTpy6oK no/iHOCTbK>. 6e3 
noBpe*AeHww m cic/iaAOK soccTaHOBwn cboio 
4>opMy m ruioTHO 06/iera/i BHyrpeHHioio deHxy 
o6caAHOft xo/iOHHbi, w30nwpy» 30Hy noBpeac- 
AeHMfl. 

(D o p m y n a m 3 o 6 p e T.e h m a 
Cnoco6 peMOHTa o6caA«wx ko/iohh. 
BK/iiOMaioiuHft noA6op naTpy6xa pacseTHoro 
nepMMeTpa, nonepeMHyio ^e<J>opMauMio naT- 
py6xa no Bce» AnwHe. cnycx ero b cKBa)XMHy m 
ycTaHOBxy b 30He noBpe^KACHnu, o t n m m a 10- 
ui it .ft c * TeM, MTO. c ue^bio noBbiweHM* 
3<t><t>GKTvtBH0CTM peMOHTHwx pa6oT m 66ecne- 
MeHMfl paeHOMepHoro npvwcaTMH naTpy6xa no 
Bcefl ero ahmhc k o6caAHOft ko/iohhc npvi oa- 
HoapeMeHHOM ynpomeHMW npouecca ycTa- 
hobkm naTpy6xa 3a cmot ncK/iiOHeHMfl 
AononHMTe/ibHOro B03Ae«CTBwn Ha nero. Ma- 
Tepwa/i naTpy6xa Bbi6MpaiOT no moay/»6 ynpy- 
rocm E, npimeM nocjieAHviCi onj3eAe/ifliOT M3 

COOTHOUJeHMJ? 

E _ 1,4 P ^ 
tab P - xoHTaicrHoe AaaneHne naTpy6xa Ha 

CTeHKM 06C3AH0ft KO/IOHH bK 

h- ToniuwHa CTeHKM naTpy6xa: 

R - paAwyc BHyTpeHHeft noBepxHOCTM o5- 

C3AH0A KO/10HHW, . 

a nonepesHyio Ae^opMauw^ najpySKa no 
Bce«S AAMHe ocymecTB/ifliOT ao notepn ycTow- 

MMBOCTM, J33TeM erO 4>MKCMpyiOT« 3T0M COCTO- 

rhmh n nocne cnycxa b 3QHy noepexAeHMfl 

<t>MKCdTOpy CHHMdlOT. v ""*'"';•: 
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(54) METHOD FOR CASING REPAIR 

(57) Use: repair of sections with localized 
failure and defects in casing walls. 
Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 



than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 .4P/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 
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[see Russian original for figure] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 1 1 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

"* Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251 .6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E > 1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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